The studies on some samples retrieved from the coastal sediment deposit have been carried out. The palynological and geochemical indices were evaluated with the view of determining their chronology, palaeoclimatic conditions that prevailed during the time of their emplacement and also to re-asses the palaeoenvironment of the Lagos coastal deposit in Dahomey Basin. The identification of diagnostic species age entails the palynological analysis while the geochemical analysis determines the provenance of these Quaternary sediments. The occurrences of Laevigatosporites sp., Zonocostites ramonae, Acrostichum aureum in abundance along with few long ranging forms suggest that the vegetation development was under a humid climate and that the sediments were deposited during cooler and wetter conditions. The presence and high abundance of Crassoretitriletes vanraadshooveni, Zonocostites ramonae, Canthiumidites sp., Sapotaceoidaepollenites sp. and Pachydermitesdiederixi palynomorphs indicate an age range of late Pliocene (Gelasian) to early Pleistocene (Calabrian) (2.588 -1.806 Ma). This age range is known to correspond to the 3.7 -3.8 depositional cycles of relative change of coastal On-lap. The geochemical appraisal showed that the ratios of organic carbon-nitrogen (C/N) indicate that the sediments were sourced from aquatic, protein-rich and cellulose-poor milieu. The wetter climatic period has enhanced algae productivity as a consequence of greater wash-in of soil nutrients, and these periods are recorded as increased rate of organic carbon mass accumulation. Conversely, the dominance of a mangrove habitat, Zonocostites ramonae suggests a mangrove swamp environment which was the most prevalent environment of the Lagos lagoon in the Pleistocene.
Introduction
The area of study is located within the Lagos lagoon and lies within latitudes 06˚10''N -06˚40''N and longitudes 03˚10''E -003˚40''E ( Figure 1 ). It is bounded in the north by extensive land area comprising major population and industrial centers, also bounded to the south by highbrow business and residential areas.
The depth of the lagoon ranges from 4 m (in most parts) to between 8 m and 13 m in the deepest part.
In the Quaternary period, the most recent geologic interval represents the last 1.8 million years. Its most striking feature is that the earth had cold Polar Regions, which led to periodic development of continental glaciers. It is also for some important economic mineral deposits. The Quaternary period has been a time of environmental and climatic changes characterized by a sequence of approximately thirty glacial-interglacial cycles in the northern hemisphere [1] . This was a period of major environmental changes that were possibly greater than any other time in the last 60 million years. Nevertheless, there is no doubt that an understanding of climatic variation and changes during the Quaternary period is necessary not only to appreciate many features of the natural environment today, but also to comprehend fully our present climate [2] . The earth is right now entering a time of unusually warm climate. Significant and potentially rapid environmental changes could pose major challenges for human habitability.
One of the most pressing concerns for humans on earth today is climate change and what will happen in the future. Given that the climate is definitely warming, it is logical to ask two questions that have such changes happened before in the history of the earth and what will future climate holds? The expertise of Quaternary scientists is to interpret the changing world of the glacial ages and their impact on our planet's surface environments and understanding of the possible future climate change. The risk about global warming that we will face in coming years can be minimized through further climate based scientific research. Research on earth's climate in the recent geologic past provides insights into ways in which climate can change in the future. It also provides information that contributes to the testing and advancement of the computer models that are used to predict future climate change. Several excellent works on the basics of climate modelling are available [3] [4] [5] [6] . These models are the coupled general circulation models (GCMs) and are based on fundamental principles of physics and energy balance and the fluid flow of the earth's atmosphere and oceans. GCMs are designed to simulate earth's climate and test theories about climate change.
Climate research has expanded in tandem with a second component of the study of earth's climate: the extensive worldwide efforts to measure, observe, and monitor climatic variables using land and satellite-based methods. Global and regional atmospheric temperatures carbon budgets and sea level are just a few of the many types of data used by climatologists, atmospheric scientists, and oceanographers to examine secular trends and variability in climate [7] [8] [9] [10] [11] . A more complete synthesis of palaeoclimate is available through the integration of data from multiple proxies [12] .
Pollen analysis plays a critical role in climate change studies during the Quaternary [13] . It is also the single most important branch of palaeoecology for the Pleistocene and Holocene [14] . A fundamental operating assumption is that the pollen-vegetation climate relationships that can be observed now also operated in the past [14] . Sediments organic matter provides a variety of elemental and molecular proxies to reconstruct past climates and ancient environments [15] .
The organic matter content of sediment is the residue of past biota, the amount and types of organic matter present in sediments consequently reflect environ- [16] . The proportions of sedimentary organic matter that originate from aquatic as opposed to terrestrial sources can be distinguished from compositional differences between algae and vascular land plants. The elevated C/N ratios found in sediment records implies periods of enhanced aquatic palaeoproductivity [17] . Phytoplanktons usually have low C/N ratios, of 4 and 10, while vascular land plants, that are cellulose-rich and protein-poor, have C/N ratios of 20 and above [18] . However, for the first time in Nigeria, this study entails multi-proxies approaches to evaluate the palaeoclimate, palaeoenvironment, document the information achieved within the Lagos lagoon Quaternary sediments and to give credence to the present climatic conditions which are of prime importance to the changing earth that is influenced by man and natural activities.
Physiographic Setting
The study area is generally low-lying of about 12. 
Previous Work
About nine lagoons have been described in southwestern Nigeria [19] Adekanmbi and Ogundipe worked on fourteen plant species belonging to four families of Acanthaceae, Amaranthaceae, Apocynaceae and Aracaceae from Lagos lagoon swamp and hinterland vegetation [27] . Ibadan [35] , where a stratigraphic approach was applied to the study of superficial deposits in the area. This approach has been extended to some parts of the crystalline rock areas of southwestern Nigeria [36] . 
Geological Setting
The [52] . They are seen as the overburden that lacks fossil but contains plant debris which have been sources of dating [53] . This formation has been assigned Oligocene age.
Sampling and Methodology
This work involved the field study and laboratory analyses. The field exercise was carried out with the aid of sample Corer and motorised boat in the month of July, which lasted for two days due to the expansive nature of the lagoon and high water depth as a result of heavy downpour of late July. Systematic sampling covered the western part of the lagoon, Iddo, UNILAG, Oworo, Ikorodu, Agege and Ibese areas. These samples were taken by coring the basal floor of the lagoon, with the help of professional marine divers to depths ranging from 30 cm - while the exact locations and elevations of sampling points were made possible via the Global Positioning System (GPS) (Garmin Ventures HCx model). Samples were selected for palynological, organic geochemical (TOC) and elemental (N) analyses.
Palynological Analysis
Total of twenty (20) samples of the Lagos Lagoon sediments were analysed for this study. 10 g of each sample were crushed to 3mm size before the treatment with 10% hydrochloric acid (HCl) to remove the carbonates that might be present in the samples. To ensure a complete removal of the carbonates, the hydrochloric acid (HCl) was added in excess until no more effervescence was observed. After 24 hours, the acid was decanted and water added for another 24 hours for the first time and six hours for the second and third time. This is to ensure that the effect of the HCl is completely neutralized. The process was followed by the treatment of the samples with hydrofluoric acid (HF) for the removal of the silicates. Thirty five percent (35%) HF was added and the whole set up were placed on a shaker for twenty four (24) hours. Thereafter, the content was allowed to settle for another twenty four (24) hours before the HF was carefully decanted. Neutralization with distilled water was repeated. To remove Fluorosilicate compounds which might be formed from the reaction of HF, the content were again treated with HCl. Distilled water was again added to neutralise the effect of the acid. It should be noted here that no oxidation step was involved in this preparation as this process could selectively destroy the dinoflagellate present in the samples. The residues were then sieved using 10 µm sieve for the recovery of the palynomorphs. The slides were carefully studied using a binocular microscope (LeitzDiaplan) for identification, counting and photographic documentation. The age determination is based on Evamy and other workers [53] and STRATCOM schemes.The results are presented in Table 1, Table 2,  Table 3 and Table 4 and Table 4 . Palaeoenvironment of the study area based on the recovered palynomorphs. 
Total Organic Carbon (TOC) Analysis
A total of ten (10) samples (mudstone) were analysed for the total organic carbon (TOC) content. The samples were pulverized to pass through 0.5 mm mesh sieve before weighing. 250 mg of the sample was weighed before it was transferred to a 250 ml conical flask. Potassium Dichromate (K 2 Cr 2 O 7 ) was added by means of a 10 ml pipette swirled for proper mixing. This was followed by the addition of 20 ml of concentrated sulphuric acid (H 2 SO 4 ) into the mixture and was allowed to stand for 20 to 30 minutes. The suspension diluted with about 100 ml of distilled water. 10 ml of 1.10 phenantroline indicator was added. The excess dichromate (Cr 2 O 7 ) was back titrated with 0.5 N ferrous solution to green endpoint. The reagent was then run blank. It is imperative to run a blank titration so as to be able to measure the amount of reducing substances present in the reagent as impurities. The method described above is the Wackley-Black wet oxidation method [54] . % Org C = (meK 2 Cr 2 O 7 − meFeSO 4 × 0.003 × 100 × f)/g of air-dry soil Correction factor, f = 1.33; Me = Normality of solution × ml of solution used; % Org matter in sample = % Org Carbon × 1.729. The results of the analyses are presented in Table 5 .
Elemental Analysis
For the total Nitrogen (N) content, ten (10) samples were analysed which were pulverized and made passed through a 0.5mm sieve before weighing 0.5 g that was transferred into 50 ml digestion tubes. 2.5 ml of sulphuric acid-selenium mixture was added into each tube then 6.25 g of selenium was dissolved into 1litre of concentrated sulphuric acid and the sample was mixed the acid on a vortex mixer. 2 × 1 ml of hydrogen peroxide (H 2 O 2 ) was added into each tube after which they were placed on a hotplate preheated to 300˚C. After 30 minutes of boiling, the condensing bottles were placed over each digest tube. The temperature was then increased to 320˚C and left on the hotplate until the digest is clean, after which the samples were allowed to cool before diluting to 50 ml with distilled water (Table 5 and Figure 7 ).
Results and Discussion
The twenty (20) (Table 1 and Table 2 and Figure 5 and aquatic and/or land plants [15] . The elemental analysis of the nitrogen (N) in the samples and the different carbon-nitrogen (C/N) ratios show that the TOC range from 1.14 wt% to 4.65 wt% (Table 5 and Figure 7 ). Samples L1 and L10 recorded the lowest TOC values having 1.14 wt% and 1.22 wt%. The C/N ratio for all the samples is 10.00 to 10.37 indicating that they are from algal source and the high TOC values show they are deposited during a wet climate [18] . This corroborated with the palynological results that recorded a high abundance of Zonocostites ramonae which has been known as a wet climate indicator [57] [58] (Figure 7 ).
Palaeoclimate and Palaeoenvironment
The climatic condition of Lagos lagoonal area was determined by considering the total amount of mangrove pollen compared to the graminae pollen. However, the pollen (Zonocostites ramonae) was used against the grass type pollen (Monoporites annulatus) which is a known warm climate indicator [59] [60]. (Table 3 ). The total count of Zonocostites ramonae is generally higher than that of Monoporites annulatus in all locations suggesting a predominantly wet cli- (Table 3 and Figure 8 ). The patterns of Zonocostites ramonae's frequency to Monoporites annulatus at diverse locations are different ( Figure 8 ). According to Meyers the amount and types of organic matter present in sediments consequently reflect environmental conditions such as climate that impacted ecosystems at different past times [61] . Reliable source information can be derived in moderately preserved organic matter since algae which are protein-rich and cellulose-poor typically have atomic C/N ratios of 4 -10, while vascular plants which are protein-poor and cellulose-rich (those composed in part of vascular tissue, including all flowering plants and the higher cryptogamous plants) have C/N ratios greater than 20 [62] . Times of wetter climate result in enhanced algal productivity as a consequence of greater wash-in of soil nutrients, and these periods are recorded as lowered organic C/N ratios and increased organic carbon mass accumulation rates [55] . The C/N ratio values for each of the samples analyzed is 10 (Table 5 ). This is an indication that algal sources have dominated organic input to the sediments which means they However, the results show that mangrove pollen is generally higher than graminae pollen in all locations; this condition is suggestive of a marginal marine environment. The idea of marginal marine or shallow marine environments with low and fluctuating salinities is also supported by the low occurrence of dinoflagellates. Harland described the ratio of number of Gonyaulaceans to Peridiniods as a guide to palaeosalinity [66] . Nevertheless, the presence of non-pollen palynomorph (NPP); algae, fungi, charred graminae cuticle and foraminiferal wall linings; were considered along with them and some locations like L1, L2, L13
and L20 to have foraminiferal wall linings though the abundance of mangrove pollen is higher than the linings in these locations. The linings are probably organic remains of benthonic foraminifera which indicatenear shore shallow marine environment [67] [68].
Locations with fairly high amount of algae, fungi and charred graminae cuticle suggest the degree of the influence of fresh water inlet into the system, whereby high non-pollen palynomorphs show high influx of fresh water and vice-versa.
Conversely, the presence of charred graminae cuticle suggest the proximity of the location to land and/or the degree of influx of wind and/or the amount of bush burning in the area as a result of anthropogenic factor. Ages are determined based on the presence and abundance of Zonocostites ramonae, Canthi- 
Conclusion
The showed that the depositional environment is marginal marine and the age of the samples range from early Pleistocene to late Pliocene.
